Glutamine inhibits the ammonia-dependent activities of two Cys-1 mutants of human asparagine synthetase through the formation of an abortive complex.
Cys-1 mutants of recombinant human asparagine synthetase were constructed and their ability to catalyze the glutamine-dependent nitrogen transfer reaction required for asparagine biosynthesis was determined. In agreement with previous work, altering Cys-1 to either Ala or Ser eliminated the glutamine-dependent activity while only minimally affecting the kinetic properties of the ammonia-dependent reaction. A lack of glutaminase activity in these mutants also allowed examination of glutamine binding in studies of the ability of glutamine to inhibit the ammonia-dependent production of asparagine. In both mutants, analysis of the observed kinetics indicated that glutamine inhibited ammonia-dependent asparagine synthesis through the formation of an abortive complex. This unanticipated observation suggests that the commonly accepted mechanism for nitrogen transfer from the primary amide of glutamine to aspartic acid in asparagine synthetase may have to be re-examined. A novel mechanistic proposal which is consistent with the formation of an abortive complex in the two Cys-1 mutants is presented.